
(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 1 344 525 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

17.09.2003 Bulletin 2003/38 

(21) Application number: 01271863.1 

(22) Date of filing: 21.12.2001 



(51) mtci J: A61K 31/44, A61K 31/505 

(86) International application number 
PCT/JP01/11282 

(87) International publication number 

WO 02/051397 (04.07.2002 Gazette 2002/27) 



(84) 


Designated Contracting States: 


• KIMURA, Hirohiko, 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


c/o Ishihara Sangyo Kaisha, Ltd. 




NIC NL PTSETR 


Kusatsu-shi, Shiga 525-0025 (JP) 




Designated Extension States: 


* YUKI, Shunji, c/o Ishihara Sangyo Kaisha, Ltd. 




AL LT LV MK RO SI 


Kusatsu-shi, Shiga 525-0025 (JP) 
• YAMAMOTO, Kazuhiro,c/o Ishihara Sangyo 


(30) 


Priority: 22.12.2000 JP 2000391175 


Kaisha, Ltd 


Kusa tsu-shi, Shiga 525-0025 (JP) 


(71) 


Applicant: ISHIHARA SANGYO KAISHA, LTD. 


• OKADA, Takashi, 


Nishi-ku, Osaka 550-0002 (JP) 


c/o Ishihara Sangyo Kaisha, Ltd. 
Kusatsu-shi, Shiga 525-0025 (JP) 


(72) 


Inventors: 




• 


KATO, Fuminori, 


(74) Representative: Dendorfer, Claus, Dr. et al 




c/o Ishihara Sangyo Kaisha, Ltd. 


Wachtershauser & Hartz 




Kusatsu-shi, Shiga 525-0025 (JP) 


Tal 29 




80331 Munchen (DE) 



(54) ANILINE DERIVATIVES OR SALTS THEREOF AND CYTOKINE PRODUCTION INHIBITORS 
CONTAINING THE SAME 

(57) The present invention provides a cytokine production inhibitor containing as an active ingredient an aniline 
derivative of the formula (I) or a salt thereof: 
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[wherein A is CO or S0 2 ; Cy is an aryl group or a heterocyclic group; each of R 1 and R 2 which are independent of 
each other, is a halogen atom, a cyano group, a nitro group, an alkyl group which may be substituted, an alkenyl group 
which may be substituted, an aficynyl group which may be substituted, a cycioaikyf group which may be substituted, a 
cycloalkenyl group which may be substituted, an aryl group which may be substituted, a heterocyclic group which may 
be substituted, an amino group which may be substituted or a - B-Q group; R 3 is a -M 1 M 2 ^ 5 group; R 4 is a hydrogen 
atom or an alkyl group which may be substituted; x is an integer of from 0 to 5; y is an integer of from 0 to 4; and z is 

m an integer of from 0 to 1]. 
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Description 
TECHNICAL FIELD 

5 10001] The present invention relates to aniline derivatives or salts thereof, and cytokine production inhibitors con- 
taining the same as an active ingredient The cytokine production inhibitors of the present invention are useful as 
preventive or therapeutic medicines for diseases accompanied by hyperactivated immune functions, such as allergic 
diseases, systemic autoimmune diseases and organ specific autoimmune diseases, or as preventive or therapeutic 
medicines for graft rejection in organ transplantation. 

10 

BACKGROUND ART 

[0002] In immune reactions in the body, cytokines produced from various immunocytes control direction of the im- 
mune responses. In this regulation of immune responses, it is helper T cells that play a central role, and they are 

is classified into subsets Th1 and Th2 depending upon the type of cytokines they produce. Th1 type cells are known to 
produce mainly e.g. interleukin 2 (IL-2) and interferon y (IFN-f) and to be concerned with cellular immunity such as 
protection of infection against e.g. virus and bacteria. Th2 type cells are known to produce mainly e.g. interleukin 4 
(IL-4), interleukin 5 (IL-5). interleukin 6 (IL-6). interleukin 10 (IL-10) and interleukin 13 (IL-13) and to be concerned with 
humoral immunity such as protection of infection against parasites and antibody production from B cells. However, it 

20 has been clarified that if control of such biophylactic mechanism dysfunctions or deteriorates for some reason, hyper- 
activation or imbalance of immune function may occur, thus inducing or deteriorating various diseases. 
[0003] Immune response of Th2 type induces or activates, due to its hyperactivation. allergic inflammation reactions 
such as immediate type allergy with which IgE antibody or mast cells are mainly concerned, and detayed-type allergy 
with which eosinophils are mainly concerned, and is deeply concerned with induction or deterioration of various allergic 

25 diseases such as urticaria, food allergy, anaphylactic shock, hypereosinophiiic syndrome, asthma, allergic rhinitis, 
allergic conjunctivitis and atopic dermatitis. Further, abnormal hyperactivation of immune reaction of Th2 type is deeply 
concerned also with systemic autoimmune diseases in a pathophysiologic state where antibody production or humoral 
immunity is hyperactivated. such as systemic lupus erythematosus. It is considered to be important to control the 
immune response of Th2 type in order to treat or prevent such allergic diseases. On the other hand, immune response 

30 of Th1 type induces or activates cellular immune responses due to its hyperactivation, and is deeply concerned with 
induction or deterioration of organ specific autoimmune diseases such as chronic rheumatoid arthritis, type I diabetes, 
Hashimoto's thyroiditis, myasthenia gravis and multiple sclerosis. Further, cellular immune response of Th1 type is 
deeply concerned also with graft rejection accompanying organ transplantation. It is considered to be important to 
control immune response of Th1 type in order to prevent or treat such autoimmune diseases or graft rejection after 

35 transplantation. 

[0004] As compounds which are analogous in chemical structures to the aniline derivative or a salt thereof as an 
active ingredient of the cytokine production inhibitors.of the present invention, compounds as disclosed in W095/146. 
WO98/27081 WO98/27058 W099/15164, WO99/51580 and wOOO/40235 may, for example, be mentioned. However, 
such compounds and the compounds of the present invention are different in their chemical structures. 

40 [0005] At the present time, it is difficult to treat such serious immune or allergic diseases by specifically regulating 
immune response of Th1 or Th2 type, and immunosuppressant agents which strongly suppress production of both Th1 
and Th2 type cytokines, such as cyclosporin and FK506, in addition to steroids, are mainly used as therapeutic med- 
icines for such diseases. However, various side effects such as dysfunction of adrenal cortex, diabetes, peptic ulcer 
and glaucoma have been problematic with respect to steroids, and serious side effects such as damages in kidney 

45 and central nervous system have been problematic with respect to cyclosporin and FK506. and development of a new 
type of cytokine production inhibitors which are different from the above agents, has been desired. 

DISCLOSURE OF THE INVENTION 

50 [0006] The present inventors have found that aniline derivatives having chemical structures which are totally different 
from those of active ingredients in existing agents have cytokine production inhibitory effects, and the present invention 
has been accomplished on the basis of this discovery. The aniline derivatives suppress production of Th2 type cytokine, 
whereby they are useful as preventive or therapeutic medicines for various allergic diseases such as urticaria, food 
allergy, anaphylactic shock, hypereosinophific syndrome, asthma, allergic rhinitis, allergic conjunctivitis and atopic der- 

55 matitis; and systemic autoimmune diseases in which antibody production or humoral immunity is hyperactivated, such 
as systemic lupus erythematosus. Further, they suppress production of Th1 type cytokine, whereby they are useful as 
preventive or therapeutic medicines for organ specific autoimmune diseases such as chronic rheumatoid arthritis, type 
I diabetes. Hashimoto's thyroiditis, myasthenia gravis and multiple sclerosis; and graft rejection accompanying organ 
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transplantation. 

[0007] The present inventors have conducted extensive studies to find more excellent cytokine production inhibitors 
and as a result, have accomplished the present invention. Namely, the present invention relates to a cytokine production 
inhibitor containing as an active ingredient an aniline derivative of the formula (I) or a salt thereof: 



10 




15 [wherein A is CO or S0 2 ; Cy is an aryl group or a heterocyclic group; each of R 1 and R 2 which are independent of 
each other, is a halogen atom, a cyano group, a nitro group, an alkyl group which may be substituted, an alkenyl group 
which may be substituted, an alkynyl group which may be substituted, a cydoalkyl group which may be substituted, a 
cydoalkenyf group which may be substituted, an aryl group which may be substituted, a heterocyclic group which may 
be substituted, an amino group which may be substituted or a -B-Q group (wherein B is O. CO, COO, OCO. S, SO or 

20 S0 2 ; and Q is a hydrogen atom, an alkyl group which may be substituted, an alkenyl group which may be substituted, 
an alkynyl group which may be substituted, a cydoalkyl group which may be substituted, a cydoalkenyl group which 
may be substituted, an aryl group which may be substituted, a heterocyclic group which may be substituted or an amino 
group which may be substituted); R 3 is a -M 1 -M 2 -R 5 group {wherein each of M 1 and M 2 which are independent of each 
other, is O, S. a NR 6 group (wherein R 6 is a hydrogen atom or an alkyl group which may be substituted), a single bond, 

25 a C,_ 2 alkylehe chain, CO. SO or S0 2 . or M 1 and M 2 together may form -N=N-; and R 5 is a cydoalkyl group which may 
be substituted, an aryl group which may be substituted or a heterocydic group which may be substituted}; R 4 is a 
hydrogen atom or an alkyl group which may be substituted; x is an integer of from 0 to 5; y is an integer of from 0 to 
4; and z is an integer of from 0 to 1; provided that (1) a case where Cy is a phenyl group, and the substituent at the 
4-posHion of the phenyl group is a pyrazole group which may be substituted or a triazole group which may be substituted. 

30 and (2) a case where Cy is a phenyl group, the substituent at the 2-position of the phenyl group is an alkyl group, and 
the substituent at the 5-position is a -NHCO-(CH2)q-R group (wherein q is an integer of from 1 to 4, and R is an aryl 
group or a cydoalkyl group) are excluded). 

[0008] The satt of the aniline derivative of the above formula (I) may be any pharmaceutically acceptable salt, and 
it may. for example, be a mineral add salt such as a hydrochloride, a sulfate or a nitrate; an organic add salt such as 
35 a p-toluene sulfonate, a propane sulfonate or a methane sulfonate; an alkali metal salt such as a potassium salt or a 
sodium salt; an alkaline earth metal salt such as a caldum salt; or an organic amine salt such as a triethanol amine 
salt or a tris(hydroxymethyt)aminomethane salt Some of these salts have crystal water. 

[0009] Each of the alkyl group which may be substituted represented by each of R\ R 2 . R 4 . R 6 and Q, and the alkyl 
moiety in each of the secondary substituent and the tertiary substituent as described hereinafter, may be usually one 
40 having a carbon number of from 1 to 18, and it may, for example, be a methyl group, an ethyl group, a propyl group, 
a butyl group, a pentyt group, a hexyl group, a heptyl group, an octyl group, a decyt group or a nonadecyl group, and 
they indude linear or branched aliphatic structural isomers. 

[0010] Each of the alkenyl group which may be substituted represented by each of R 1 . R 2 and Q. and the alkenyl 
moiety in each of the secondary substituent and the tertiary substituent as described hereinafter, may be usually one 
<5 having a carbon number of from 2 to 1 8. and it may. for example, be a vinyl group, a propenyl group, a butenyl group, 
a pentenyl group, a hexenyi group, a decenyl group or a nonadecenyl group, and they indude linear or branched 
aliphatic structural isomers. 

[0011] Each of the alkynyl group which may be substituted represented by each of R\ R 2 and Q, and the alkynyl 
moiety in each of the secondary substituent and the tertiary substituent as described hereinafter, may be usually one 
so having a carbon number of from 2 to 18, and it may. for example, be an ethynyl group, a propynyt group, a butynyl 
group, a pentynyl group, a hexynyl group, a decynyl group or a nonadecynyl group, and they indude linear or branched 
aliphatic structural isomers. 

[0012] Each of the cydoalkyl group which may be substituted represented by each of R 1 . R 2 , R 5 and Q and the 
cydoalkyl moiety in each of the secondary substituent and the tertiary substituent as described hereinafter, may be 
55 usually one having a carbon number of from 3 to 10, and it may, for example, be a monocyclic group such as a cyclo- 
propyi group, a cydobutyl group, a cydopentyf group, a cydohexyl group or a cydooctyl group; a fused-polycydic 
group; or a crossfinked potycydic group such as an adamantyl group, a noradamantyl group, a norbomanyl group or 
a norbomanonyl group. 
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10013] Each of the cycloalkenyl group which may be substituted represented by each of R 1 , R 2 and Q and the cy- 
doalkenyl moiety in each of the secondary substituent and the tertiary substituent as described hereinafter, may be 
usually one having a carbon number of from 3 to 10, and it may. for example, be a monocyclic group such as a cy- 
clopentenyl group, a cydohexenyi group or a cydooctenyl group, a fused-polycydic group or a crosslinked polycydic 

^0014] Each of the aryl group wNch may be substituted represented by each of R 1 . R 2 . R 5 and Q, the aryt group 
represented by Cy and the aryl moiety in each of the secondary substituent and the tertiary substituent as described 
hereinafter, may be a fused-polycydic group such as a naphthyl group, as wen as a phenyl group. 
[001 5] Each of the heterocydic group which may be substituted represented by each of R\ R 2 . R 5 and Q. the het- 
erocydic group represented by Cy and the heterocydic moiety in each of the secondary substituent and the tertiary 
substituent as described hereinafter, may. for example, be a five-membered monocydic heterocydic group such as a 
pyrrolyf group, a pyrroRnyl group, a pyrrofidinyl group, a furanyl group, a dihydrofuranyf group, a tetrahydrofuranyl 
group, a thienyl group, a dihydrothienyl group, a tetrahydrothienyf group, a pyrazolyl group, a pyrazolinyl group, a 
pyrazolidinyl group, an imidazotyi group, an imidazoline group, an imidazolidinyJ group, an oxazolyl group, an oxazofinyl 
group, an oxazolidiny! group, an isoxazolyt group, an isoxazolinyl group, an isoxazolidinyf group, a thiazolyl group, a 
thiazolinyl group, a thiazolidinyl group, an isothiazolyl group, an isothiazolinyl group, an isothiazolidinyl group, an ox- 
adiazolyl group, an oxadiazolinyl group, an oxadiazofidinyl group, a thiadiazolyl group, a thiadiazolinyl group, a thiadi- 
azolidinyl group, a triazolyl group, a triazolinyt group, a triazolidinyl group, a tetrazolyl group, a tetrazol.nyl group, a 
tetrazolidinyl group, a dioxolyl group, a dioxolanyl group, a dithiolyl group or a dithiolanyi group; a six-membered mono- 
cyclic heterocydic group such as a pyridyt group, a dihydropyridyt group, a tetrahydropyridyl group, a pipendmyl group, 
a pyrimidyl group, a dihydropyrimidyl group, a tetrahydropyrimkJyl group, a hexahydropyrimidyl group, a pyndazinyl 
group, a dihydropyridazinyl group, a tetrahydropyridazinyl group, a hexahydropyridazinyl group, a pyrazinyl group, a 
dihydropyrazinyl group, a tertahydropyrazinyl group, a piperazinyt group, a triazinyl group, a dihydrotriazinyt group, a 
tetrahydrotriazinyl group, a hexahydrotriazinyl group, a pyranyl group, a dihydropyranyl group, a tetrahydropyranyl 
group, a dioxinyl group, a dioxenyt group, a dioxanyl group, a dithianyl group or a rnorpholinyl group; a fused-polycydic 
heterocydic group such as a thienothienyl group, a dihydrocydopentathienyl group, an indolyl group, a tetrahydrotndolyl 
group, an isoindolyl group, a tetrahydroisoindotyl group, a benzothienyl group, a tetrahydrobenzothienyi group, a ben- 
zofuranyl group, a tetrahydrobenzofuranyl group, a benzoxazoryt group, a tetrahydrobenzoxazoryt group, a benzisox- 
azolyrl group, a tetrahydrobenzisoxazolyi group, a benzothiazolyl group, a tetrahydrobenzothiazolyt group, a benziso- 
thiazolyl group, a tetrahydrobenzisothiazolyt group, a benzimidazofyl group, a tetrahydrobenzimidazolyl group, a ben- 
zodioxolyl group, a benzodithiolyl group, a benzodioxanyl group, a benzodithianyl group, a quinolinyt group, an isoqu- 
nolinyl group, a quinazolinyi group, a quinoxalinyl group, a phthalazinyt group, a naphthylidinyl group or a punnyt group; 
or a crosslinked polycydic heterocydic group such as a quinudidinyt group. 

[0016] The secondary substituent of each of the alkyl group which may be substituted, the alkenyl group which may 
be substituted and the alkynyf group which may be substituted, may, for example, be a halogen atom, a hydroxyl group, 
a mercapto group, an alkoxy group, a substitutaWe alkylthio group, a substitutable alkenyloxy group, a substitutable 
alkenylthio group, a substitutable alkynytoxy group, a substitutable alkynyMhto group, a substitutable cydoalkyl group, 
a substitutable cydoalkenyl group, a substitutable cydoalkoxy group, a substitutable cycloalkylthio group, a substitut- 
able cydoalkenyloxy group, a substitutable cycloalkenylthio group, a substitutable alkoxycarbonyl group, a substitut- 
able alkylcarbonyl group, a substitutable alkylcarbonyloxy group, a substitutable alkenyioxycarbonyi group, a substi- 
tutable alkenytcarbonyl group, a substitutable alkenylcarbonyloxy group, a substitutaWe alkynyloxycarbonyl group, a 
substitutable alkynylcarbonyl group, a substitutable alkynytcarbonyioxy group, a substitutable cydoafkoxycarbonyl 
group, a substitutable cydoalkytearbonyl group, a substitutable cydoalkytcarbonyloxy group, a substitutable cydoalke- 
nyloxycarbonyl group, a substitutable cydoalkenytcarbonyl group, a substitutable cydoa!keny1carbonyloxy group, a 
substitutable aryl group, a substitutable aryloxy group, a substitutable arytthio group, a substitutable arytoxycarbonyl 
group, a substitutable arytcarbonyl group, a substitutable arylcarbonyloxy group, a substitutable heterocydic group, a 
substitutable heterocydytoxy group, a substitutable heterocydylthio group, a substitutable heterocyctytoxycarbonyi 
group, a substitutable heterocydylcarbonyl group, a substitutableheterocydylcartjonyloxv a substitutable amino 
group, a cyano group, a nitro group, a carboxyl group, a substitutable arrartocarbonyt group, a substitutaWe alkytsutfonyl 
group, a substitutable alkenylsulfonyl group, a substitutaWe afkynylsulfonyl group, a substitutaWe cydoalkytsutfonyt 
group.asubstrtutabtecydoalkenytsutfonylgroup.asuD^ 

group or a substitutable aminosutfonyl group. The number of such substituents may be one or two or more, and such 
substrtuents may be the same or different. 

[0017] The secondary substituent of each of the cydoalkyl group which may be substituted, the cydoalkenyl group 
which may be substituted, the aryl group which may be substituted and the heterocyclic group which may be substituted, 
may. for example, be a halogen atom, a hydroxyl group, a mercapto group, a substitutable alkyl group, a substitutaWe 
alkenyl group, a substitutable alkynyl group, a substitutable alkoxy group, a substitutable alkylthio group, a substitutable 
alkenyloxy group, a substitutaWe alkenylthio group, a substitutaWe alkynyloxy group, a substitutaWe alkynytthio group. 
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a substitutable cycloalkyl group, a substitutable cycloalkenyl group, a substitutable cycloalkoxy group, a substitutable 
cycloalkylthio group, a substitutable cydoalkenyloxy group, a substitutable cycloalkenylthio group, a substitutable 
alkoxycarbonyl group, a subsUtutable alkytcarbonyl group, a substitutable alkylcarbonyloxy group, a substitutable alke- 
nytoxycarbonyt group, a substitutable alkenylcarbonyt group, a substitutable alkenylcarbonyloxy group, a substitutable 

5 alkynyloxycarbonyl group, a substitutable alkynylcarbonyl group, a substitutable alkynylcarbonytoxy group, a substi- 
tutable cydoalkoxycarbonyl group, a substitutable cydoatkylcarbonyl group, a substitutable cydoaJkylcarbonyloxy 
group, a substitutable cydoalkenyloxycarbonyl group, a substitutable cydoalkenylcarbonyl group, a substitutable cy- 
cloalkenylcarbonyloxy group, a substitutable aryl group, a substitutable arytoxy group, a substitutable arylthio group, 
a substitutable aryloxycarbonyl group, a substitutable arylcarbonyl group, a substitutable arylcarbonyloxy group, a 

10 substitutable heterocyclic group, a substitutable heterocydyloxy group, a substitutable heterocyclylthio group, a sub- 
stitutable heterocyclytoxycarbonyl group, a substitutable heterocydylcarbonyl group, a substitutable heterocyciylcar- 
bonytoxy group, a substitutable amino group, a cyano group, a nitro group, a carboxyl group, a substitutable aminoc- 
arbonyl group, a substitutable atkylsulfonyi group, a substitutable alkenylsulfonyl group, a substitutable aikynylsulfonyl 
group, a substitutable cydoalkylsuifonyl group, a substitutable cydoalkenytsulfonyl group, a substitutable aryisulfonyl 

15 group! a substitutable heterocydylsulfonyl group or a substitutable aminosulfonyl group. The number of such substit- 
uents may be one or two or more, and such substituents may be the same or different. 

[001 8] The secondary substituent of the amino group which may be substituted represented by each of R 1 . R 2 and 
Q, may, for example, be a hydroxyl group, a substitutable alkyl group, a substitutable alkenyl group, a substitutable 
alkynyl group, a substitutable alkoxy group, a substitutable alkenyloxy group, a substitutable alkynyloxy group, a sub- 

20 stitutaWe cydoalkyl group, a substitutable cydoalkenyl group, a substitutable cydoalkoxy group, a substitutable cy- 
cloalkenyloxy group, a substitutable alkoxycarbonyl group, a substitutable alkytcarbonyl group, a substitutable alke- 
nyloxycarbonyl group, a substitutable alkenylcarbonyl group, a substitutable alkynyloxycarbonyl group, a substitutable 
alkynylcarbonyl group, a substitutable cydoalkoxycarbonyl group, a substitutable cyctoatkylcarbonyt group, a substi- 
tutable cydoafkenyloxycarbonyl group, a substitutable cycloalkenylcarbonyl group, a substitutable aryl group, a sub- 

25 stitutable aryloxy group, a substitutable aryloxycarbonyl group, a substitutable arylcarbonyl group, a substitutable het- 
erocydic group, a substitutable heterocydyloxy group, a substitutable heterocydyloxycarbonyl group, a substitutable 
heterocydylcarbonyt group, a substitutable amirKxafbonyl group, a substitutable alkylsutfonyl group, a substitutable 
alkenylsulfonyl group, a substitutable aikynylsulfonyl group, a substitutable cydoalkylsuifonyl group, a substitutable 
cydoalkenytsulfonyl group, a substitutable aryisulfonyl group, a substitutable heterocydylsulfonyl group or a substitut- 

30 able aminosulfonyl group. The number of such secondary substituents may be one or two or more, and such secondary 
substituents may be the same or different Further, the two secondary substituents may form a ring containing or not 
containing a heteroatom. 

[0019] The tertiary substituent of each of substitutable groups among the above secondary substituents may. for 
example, be a halogen atom, a hydroxyl group, a mercapto group, a cyano group, a nitro group, a carboxyl group, an 

35 amino group, an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a cycloalkenyl group, an aryl group, 
a heterocydic group, an alkoxy group, an alkenyloxy group, an alkynyloxy group, a cydoalkyloxy group, a cydoalke- 
nyloxy group, an aryloxy group, a heterocydyloxy group, an alkylthio group, an alkenylthio group, an alkynylthio group, 
a cydoalkylthio group, a cydoalkenylthio group, an arylthio group, a heterocydytthio group, an alkylsulfonyl group, an 
alkenylsulfonyl group, an aikynylsulfonyl group, a cydoalkylsuifonyl group, a cydoalkenylsulfonyl group; an aryisulfonyl 

40 group, a heterocydylsulfonyl group, an alkylcarbonyl group, an alkenylcarbonyl group, an alkynylcarbonyl group, a 
cydoatkylcarbonyl group, a cydoalkenylcarbonyl group, an arylcarbonyl group, a heterocyclylcarbonyl group, an alky- 
loxycarbonyl group, an alkenytoxycarbonyl group, an alkynyloxycarbonyl group, a cycloalkyloxycarbonyl group, a cy- 
doalkenyloxycarbonyl group, an aryloxycarbonyl group, a heterocydyloxycarbonyl group, an aminocarbonyl group, an 
alkytaminocarbonyl group, a diatkytaminocarbonyl group, an alkenylaminocarbonyl group, an alkynylaminocarbonyl 

4S group, a cydoancytaminocarbonyt group, a cycloalkenylaminocarbonyl group, an arytaminocarbonyl group, a hetero- 
cyctylaminocarbonyl group, an aminosulfonyl group, an alkylaminosulfonyl group, a dialkylaminosulfohyl group, an 
alkenylaminosulfonyt group, an alkynylaminosuffonyl group, a cydoalkylaminosulfonyl group, a cydoalkenylaminosul- 
fonyl group, an arylaminosulfonyt group, a heterocydyl aminosulfonyl group, an alkytamino group, a dialkylamino group, 
an alkenytamino group, an alkynytamino group, a cydoalkylamino group, a cydoalkenylamino group, an arylamino 

so group, a heterocydylamino group, an alkylcarbonylamino group, an alkenylcarbonytamrno group, an alkynylcarbo- 
nytamino group, a cydoalkylcarbonytamino group, a cydoalkenylcarbonylamino group, an arylcarbonytamino group, 
a heterocydytcarbonylamino group, an aikytsulfonylamino group, an alkenylsutfonylamino group, an alkynylsulfo- 
nylamtno group, a cydoalkylsutfonylarnino group, a cydoalkenylsulfonylamino group, an arytsuffonylamino group or a 
heterocyd^sulfonylamtno group. The number of such tertiary substituents may be one or two or more, and when the 

55 number is two or more, such substituents may be the same or different Further, when the secondary substituent is an 
amino group substituted with two tertiary substituents. such tertiary substituents together may form a ring containing 
or not containing a heteroatom. 

[0020] Further, each of the alkyl moiety, the alkenyl moiety, the alkynyl moiety, the cycloalkyl moiety, the cydoalkenyl 
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moiety, the aryl moiety and the heterocyclic moiety of each of such tertiary substituents may further be substituted with 
a quaternary substituent such as a halogen atom, a hydroxyl group, a mercapto group, a cyano group, a nitro group, 
a carboxyl group, an amino group, an alkyl group, a haloalkyl group, an alkoxy group, a haloatkoxy group, an alkytthio 
group, a haloalkylthio group, an alkoxycarbonyl group, an aminocarbonyl group, an alkylaminocarbonyt group, a di- 
5 alkylaminocarbonyl group, an aminosulfony! group, an alkylaminosulfonyl group, a dialkylaminosulfony! group, an 
alkylamino group, a dialkytamino group, an aJkylcarbonylamino group, an alkylsulfonylamino group, a cycloalkyl group, 
an aryl group or a heterocyclic group. The number of such substituents may be one or two or more, and when the 
number of the substituents is two or more, such substituents may be the same or different 

10 BEST MODE FOR CARRYING OUT THE INVENTION 

[0021 J Now. some of preferred embodiments of the present invention win be explained, however, the present inven- 
tion is by no means restricted thereto. 

[0022] The compounds of the above formula (I) are compounds useful as an active ingredient of cytokine production 
15 inhibitors, and are useful as preventive or therapeutic medicines for diseases accompanied by hyperactivated immune 
functions as listed below. 

(1 ) At least one type of allergic diseases selected from urticaria, food allergy, anaphylactic shock, hypereosinophilic 
syndrome, asthma, allergic rhinitis, allergic conjunctivitis and atopic dermatitis. 
20 (2) Systemic autoimmune diseases in which antibody production or humoral immunity is hyperactivated. 

(3) At least one type of organ specific autoimmune diseases selected from chronic rheumatoid arthritis, type I 
diabetes, Hashimoto's thyroiditis, myasthenia gravis and multiple sclerosis. 

(4) Graft rejection accompanying organ transplantation. 

25 [0023] Among the compounds of the above formula (I) and salts thereof, compounds wherein Cy is a phenyl group 
or a six-membered monocyclic heterocyclic group or salts thereof are preferred as an active ingredient of the cytokine 
production inhibitors, and among them, more preferred compounds are listed below. 

(1 ) Aniline derivatives of the formula (Y) or salts thereof: 

30 



35 




0 2 N 

40 

[wherein A, R\ R 2 , R 4 and y are as defined above; Hal is a halogen atom; Cy' is a phenyl group or a 6-membered 
monocyclic heterocyclic group; M is O, S, a NR 6 group (wherein R 6 is as defined above), -OCH r , -OCH 2 CH r , - 
CHp-. -CH 2 CH 2 0-, -SCH r . -SCH 2 CH 2 -. -CH 2 S-. -CHjCH^ or a single bond; R 5 * is a pyridyl group which may 
be substituted or an adamantyl group which may be substituted; and x* is an integer of from 0 to 3; provided that 
45 a case where A is CO, and R 5 " is an adamantyl group substituted with a - (CR a R a ) d-NCR b R c group (wherein R a 

is a hydrogen atom or an alkyt group; R b is a hydrogen atom, an alkyl group or an acyl group, R° is a hydrogen 
atom or an alkyl group, and d is an integer of from 0 to 3) is excluded]. 

(2) The anfline derivatives of the formula (I*) or salts thereof, wherein A is CO. 

(3) The aniline derivatives of the formula (0 or salts thereof, wherein A is CO, and R 5 * is a pyridyl group which may 
so be substituted. 

(4) The aniline derivatives of the formula (»*) or salts thereof, wherein A is CO, and R* is a pyridyl group substituted 
with a haloalkyl group (provided that the pyridyl group may be substituted with at least one substituent selected 
from the group consisting of a halogen atom, a hydroxyl group, a mercapto group, a substitutable alkyl group, a 
substitutable alkenyl group, a substitutable atkynyl group, a substitutable alkoxy group, a substitutable aikylthio 

55 group, a substitutable alkenytoxy group, a substitutable alkenytthio group, a substitutable alkynyloxy group, a sub- 

stitutable alkynylthio group, a substitutable cycloalkyl group, a substitutable cydoaikenyl group, a substitutable 
cycioaikoxy group, a substitutable cydoalkyfthio group, a substitutable cydoalkenytoxy group, a substitutable cy- 
cloalkenytthio group, a substitutable alkoxycarbonyl group, a substitutable alkylcarbonyl group, a substitutajte 



c 
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alkylcarbonyloxy group, a substitutable alkenyioxycarbonyl group, a substitutable alkenylcarbonyl group, a sub- 
stitutable alkenylcarbonyloxy group, a substitutable alkynyioxycarbonyl group, a substitutable afkynylcarbonyl 
group, a substitutable alkynylcarbonyloxy group, a substitutable cycloalkoxycarbonyl group, a substitutable cy- 
cioalkylcarbonyl group, a substitutable cycloalkylcarbonyloxy group, a substitutable cycloalkenytoxycarbonyl 
group, a substitutable cycloalkenylcarbonyl group, a substitutable cyctoalkenylcarbonyloxy group, a substitutable 
aryl group, a substitutable arytoxy group, a substitutable arylthio group, a substitutable aryloxycarbonyl group, a 
substitutable arylcarbonyl group, a substitutable arylcarbonyioxy group, a substitutable heterocyclic group, a sub- 
stitutable heterocyclyloxy group, a substitutable heterocyciytthio group, a substitutable heterocyclyloxycarbonyl 
group, a substitutable heterocyclylcarbonyl group, a substitutable heterocyclylcarbpnyloxy group, a substitutable 
amino group, a cyano group, a nitro group, a carboxyl group, a substitutable aminocarbonyl group, a substitutable 
alkylsulfonyl group, a substitutable alkenylsulfonyl group, a substitutable alkynylsulfonyt group, a substitutable 
cycloalkylsulfonyl group, a substitutable cycloalkenylsulfonyl group, a substitutable arylsulfonyl group, a substitut- 
able heterocyclylsulfonyl group and a substitutable aminosulfonyl group). 

(5) The aniline derivatives of the formula (P) or salts thereof, wherein A is CO, R 5 ' is a pyridyl group substituted 
with a haloalkyl group, and the pyridyl group may further be substituted with at least one halogen atom. 

(6) The aniline derivatives of the formula (P) or salts thereof, wherein A is CO, and R 5 * is a 3-chloro-5-trifluoromethyi- 
2-pyridyl group. 

(7) The aniline derivatives of the formula (I') or salts thereof, wherein A is CO, and R 5 " is an adamantyl group which 
may be substituted. 

(8) The aniline derivatives of the formula (f) or salts thereof, wherein A is CO; Hal, is a chlorine atom; and R 5 ' is 
an adamantyl group which may be substituted. 

(9) The aniline derivatives of the formula (P) or salts thereof, wherein A is CO; Hal is a fluorine atom, a bromine 
atom or an iodine atom; and R 5 * is an adamantyl group which may be substituted. 

(10) The aniline derivatives of the formula (P) or salts thereof, wherein A is SO a . 

(11) The aniline derivatives of the formula (I*) or salts thereof, wherein the 6-membered monocyclic heterocyclic 
group represented by Cy f is a 6-membered heteroaryi group. 

( 1 2) The aniline derivatives or salts thereof as defined in (1 1 ), wherein the 6-membered heteroaryi group is a pyridyl 
group, a pyrimidinyl group, a pyridazinyt group or a pyrazinyl group. 

(13) The aniline derivatives of the formula (I") or salts thereof: 




[wherein A» R\ R 2 , R 4 , Hal, M and x* are as defined above; Cy* is a 5-membered monocyclic heterocyclic group; 
R 5 " is a phenyl group which may be substituted, a pyridyl group which may be substituted or an adamantyl group 
which may be substituted; and y* is an integer of from 0 to 3]. 

(14) The aniline derivatives of the formula (O or salts thereof, wherein A is CO, 

(15) The aniline derivatives of the formula (P*) or salts thereof, wherein A is CO, and R 5 " is a phenyl group which 
may be substituted or a pyridyl group which may be substituted. 

(16) The aniline derivatives of the formula (P*) or salts thereof, wherein A is CO, and R 5 " is an adamantyl group 
which may be substituted. 

(17) The aniline derivatives of the formula (I**) or salts thereof, wherein A is CO. M is an oxygen atom, a sulfur 
atom or a NR 6 group (wherein R 6 is as defined in Claim 1); and R 5 " is a pyridyl group which may be substituted 
or an adamantyl group which may be substituted. 

(18) The aniline derivatives of the formula (O or salts thereof, wherein A is S02. 

(19) The aniline derivatives of the formula (I") or salts thereof, wherein the 5-membered monocyclic heterocyclic 
group represented by Cy" is a 5-membered heteroaryi group. 

(20) The aniline derivatives or salts thereof as defined in (19) wherein the 5-membered heteroaryi group is a furanyi 
group, a thienyl group, an imidazolyt group, an oxazolyt group, a pyrroyl group, an oxadiazdyl group, a miaalazoJyL 
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group or a thiazolyl group. 

[0024] The compounds of the above formula (I) and salts thereof can be produced by a process for producing known 
analogous compounds, or a method in accordance therewith, and as preferred embodiments, the following Preparation 
5 Methods [1] and [2J will be exemplified. 

[11 Preparation Method 1 

[0025] A method for producing the aniline derivative of the above formula (I) or a salt thereof, by reacting a compound 
10 of the formula (IV): 



15 



25 



30 




A — L 



20 [wherein A, R 1 and x are as defined above, and L is a leaving group] with a compound of the formula (V): 




[wherein Cy, R 2 , R 3 , R 4 , y and z are as defined above] . As the leaving group represented by L may. for example, be 
a halogen atom. 

[0026] The reaction of the Preparation Method 1 may be carried out in the presence of a proper solvent The specific 
solvent used may, for example, be an aromatic hydrocarbon such as benzene, toluene or xylene; an aliphatic hydro- 

35 carbon such as pentane, hexane, heptane, petroleum ether, ligroin or petroleum benzine; an ether such as diethyl 
ether, dipropyl ether, dibutyl ether, tetrahydrofuran or dioxane; a nitrile such as acetonitrile or propionitrile; an acid 
amide such as dimethytformamide or dimethytacetamide; a sulfoxide such as dimethylsulfoxide; a sulfone such as 
sulfolane; a phosphate amide such as hexamethylphosphoramide; or a halogenated hydrocarbon such as chloroform, 
dichloromethane, carbon tetrachloride or 1 ,2-dichloroethane. or a mixed solvent thereof. 

<o [0027] In the Preparation Method 1 . the reaction is carried out preferably in the presence of a base in some cases. 
The specific base used may, for example, be an organic base such as triethylamine. pyridine, N-methylmorphoIine, 
1 ,8-diazabicydo[5.4,0}-7-undecene or N r N-dimethylaniline; an alkali metal such as lithium, sodium or potassium; a 
carbonate of an alkali metal such as lithium carbonate, sodium carbonate or potassium carbonate; a hydrogencarbonate 
of an alkali metal such as lithium hydrogencarbonate, sodium hydrogencarbonate or potassium hydrogencarbonate; 

*5 a hydride of an alkali metal such as lithium hydride, sodium hydride or potassium hydride; or rv-butytithium, lithium 
diisopropylamide or sodium amide. 

[0028] The reaction of the Preparation Method 1 is carried out usually at a reaction temperature of from -70 to 1 50°C. 
preferably at a reaction temperature of from -10 to 100°C. The reaction time is usually from 0.1 to 48 hours. 
[0029] In the Preparation Method 1. the compound of the formula (III) may be used in an amount of from 0.8 to 2 
50 equivalents, preferably from 1 to 1 .5 equivalents, per 1 mol of the compound of the above formula (II). 

[0030] In the Preparation Method 1 , various reaction conditions may optionally be combined with one another. Fur- 
ther, such various reaction conditions include reaction conditions in a usual range and reaction conditions in a preferred 
range, and they may also be optionally selected and combined with one another. 

55 f21 Preparation Method 2 



[0031] A method for producing an aniline derivative of the formula (I-2): 
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5 



<f X ) A — N — h Cy ) 




R 4 V — ^(R 3 )z 



io [wherein A, Cy, R\ R 2 , R 3 , R 4 *, x, y and z are as defined above), by reacting a compound of the formula (M): 



20 (wherein A, Cy. R 1 , R 2 t R 3 f x, y and z are as defined above] with a compound of the formula (VI): R 4 -L (wherein R 4 ' is 
an alkyl group which may be substituted, and L is as defined above]. 

[0032] The reaction of the Preparation Method 2 may be carried out in the presence of a proper solvent The specific 
solvent used may, for example, be an aromatic hydrocarbon such as benzene, toluene or xylene; an aliphatic hydro- 
carbon such as pentane, hexane. heptane, petroleum ether, ligroin or petroleum benzine; an ether such as diethyl 
25 ether, dipropyl ether, dibutyt ether, tetrahydrofuran or dioxane; a nitrile such as acetonitrile or propionitrile; an acid 
amide such as dimethylformamide or dimethylacetamide; a sulfoxide such as dimethylsulfoxide; a sulfone such as 
sulfolane; a phosphate amide such as hexamethylphosphoramide; or a halogenated hydrocarbon such as chloroform, 
dichloromethane. carbon tetrachloride or 1 ,2-dichloroethane. or a mixed solvent thereof. 

[0033] In the Preparation Method 2. the reaction is carried out preferably in the presence of a base, so as to carry 
30 out the reaction efficiently. The specific base used may, for example, be an organic base such as triethyiamine, pyridine, 
N-methylmorpholine, 1,8-diazabicydo[5,4,0]-7-undecene or N.N-dimethylaniline; an alkali metal such as lithium, sodi- 
um or potassium; a carbonate of an alkali metal such as lithium carbonate, sodium carbonate or potassium carbonate; 
a hydrogencarbonate of an alkali metal such as lithium hydrogencarbonate, sodium hydrogencarbonate or potassium 
hydrogencarbonate; a hydride of an alkali metal such as lithium hydride, sodium hydride or potassium hydride; or n- 
35 butylithium, lithium diisopropylamide or sodium amide. 

[0034] The reaction of the Preparation Method 2 is carried out usually at a reaction temperature of from -70 to 1 50°C, 
preferably at a reaction temperature of from -10 to 100°C. The reaction time is usually from 0.1 to 48 hours. 
[0035] In the Preparation Method 2, the compound of the formula (IV) may be used in an amount of from 0.8 to 2 
equivalents, preferably from 1 to 1.5 equivalents, per 1 mol of the compound of the above formula (1-1). 
40 [0036] In the Preparation Method 2, various reaction conditions may optionally be combined with one another. Fur- 
ther, such various reaction conditions include reaction conditions in a usual range and reaction conditions in a preferred 
range, and they may also be optionally selected and combined with one another. 

[0037] The compounds of the above formula (I) obtained by each of the above Preparation Methods 1 and 2 and 
methods in accordance therewith, may be isolated and purified by means of a known method such as concentration, 
45 concentration under reduced pressure, distillation, fractionation, redistribution, solvent extraction, crystallization, re- 
crystalftzation or chromatography. 

[0038] In a case where the compound of the above formula (I) is obtained as a free form, a salt may be formed by 
a conventional method. Further, the compound of the above formula (I) or a salt thereof or a stereoisomer thereof has 
a cytokine production inhibitory effect by itself or as mixed. 
so [0039] Among the compounds of the above formula (I) and salts thereof, the compounds of the formula (V) and salts 
thereof may be produced by the following Preparation Method (A] or [B] or a combination of these Preparation Methods, 
in accordance with the above Preparation Method 1 and 2. 



15 
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[A] A method for producing the aniline derivative of the above formula (t) or a salt thereof, by reacting a compound of 
the formula (II): 

[0040] 



Hal 




0 2 N 

[wherein A, R 1 , Hal and x* are as defined above, and L is a leaving group] with a compound of the formula (III): 




[wherein Cy\ R 2 , R 4 , R 5 *. M and / are as defined above]. The Preparation Method [A] is in accordance with the Prep- 
aration Method t , and reaction conditions in the Preparation Method 1 can be applied. 

[B] A method for producing an aniline derivative of the formula (r-2) or a salt thereof: 

[0041] 



cy ) — m — R 



Hal 



[wherein A, Cy*. Hal, R 1 , R 2 . R 4 '. R 5 ". M, x' and / are as defined above], by reacting a compound of the formula (M): 




Hal (r2 ^ 



,5' 



V=/ pi 

0 2 N 



[wherein A. Cy". Hal, R\ R 2 . R 5 ". M, x' and / are as defined above] with a compound of the formula (VI): R*'-L [wherein 
R 4 ' is an alky! group which may be substituted, and L is as defined above]. • -•— 
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[0042] The Preparation Method [B] is in accordance with the Preparation Method 2, and reaction conditions in the 
Preparation Method 2 can be applied. 

[0043] The compounds of the formula [I] of the present invention are usually used in the form of a common pharma- 
ceutical preparation (such as a method as defined in the Japanese Pharmacopoeia Twelfth Edition). The pharmaceu- 

5 tical preparation is prepared by using a commonly used diluent or exctpient such as a bulking agent an extender, a 
binding agent, a moisture-imparting agent, a disintegrator, a surfactant or a lubricant. As the pharmaceutical prepara- 
tion, various forms may be selected depending upon the purpose of treatment, and a tablet, a pill, a powder, a dust, a 
granule, a capsule, a suppository, a solution, a suspension, an emulsion, an injection (such as a solution or a suspen- 
sion), a spray, an aerosol, a cream, an ointment, a lotion or a transdermal agent (a patch, a matrix or a tape) may be 

io mentioned as examples. 

[0044] To form the medicine into a tablet, carriers which have conventionally been known in this field can be used 
widely, and they may. for example, be excipients such as lactose, sucrose, sodium chloride, glucose, urea, starch, 
calcium carbonate, kaolin, crystalline cellulose and silicic acid, binding agents such as water, ethanol, propanol, simple 
syrup, a glucose solution, a starch solution, a gelatin solution, carboxymethy! cellulose, Shellac, methyl cellulose, 

is potassium phosphate and polyvinyl pyrrol idone, disintegrators such as dried starch, sodium alginate, an agar powder, 
a lamtnaran powder, sodium hydrogencarbonate, calcium carbonate, polyoxyethylene sorbitan fatty acid esters, sodium 
lauryl sulfate, monoglyceryl stearate, starch and lactose, disintegration inhibitors such as sucrose, stearin, cacao butter 
and hydrogenated oil, absorption stimulators such as a quaternary ammonium base and sodium lauryl sulfate, mois- 
turizers such as glycerin and starch, absorbents such as starch, lactose, kaolin, bentonite and colloidal silicate, and 

20 lubricants such as purified talc, a stearate, a boric acid powder and polyethylene glycol. Further, a tablet may be a 
tablet having a common coating applied thereto as the case requires, such as a sugar-coated tablet, a gelatin-coated 
tablet, an enteric-coated tablet or a film-coated tablet, or a double tablet or a multilayer tablet 
[0045] To form the medicine into a pill, carriers which have conventionally been known in this field can be used widely, 
and they may, for example, be excipients such as glucose, lactose, starch, cacao butter, hydrogenated vegetable oil, 

25 kaolin and talc, binding agents such as powdered acacia, powdered tragacanth, gelatin and ethanol and disintegrators 
such as laminaran agar. 

[0046] To form the medicine into a suppository, conventionally known earners can be used widely, and they may, for 
example, be polyethylene glycol, cacao butter, higher alcohols, higher alcohol esters, gelatin and semi-synthetic glyc- 
eride. 

30 [0047] To prepare an injection, a solution, an emulsion or a suspension is sterilized, and is preferably isotonic with 
the blood, and to form the medicine into a solution, an emulsion or a suspension, all the diluents which are commonly 
used in this field can be used, and they may, for example, be water, a lactic acid aqueous solution, ethyl alcohol, 
propylene glycol, ethoxyfated isostearyl alcohol, polyoxyf ated isostearyl alcohol and polyoxyethylene sorbitan fatty add 
esters. In this case, sodium chloride salt, glucose or glycerin in an amount adequate to prepare an isotonic solution 

35 may be incorporated in the pharmaceutical preparation, and a common solubilizing agent, buffer, soothing agent or 
the like may be added thereto. Further, as the case requires, a colorant, a preservative, a fragrant material, a flavoring 
agent, a sweetener or another pharmaceutical agent may be incorporated in the pharmaceutical preparation. 
[0048] The amount of the compound of the formula (I) of the present invention is not particularly limited and may 
optionally be selected from a wide range, but it is usually from 1 to 70 wt%. preferably from 5 to 50 wt% in the entire 

40 composition. 

[0049] The administration method of the compounds of the formula (I) of the present invention is not particularly 
limited, and they are orally or parenterally administered by a method depending upon the form of the preparation, the 
age, the sex or other conditions of the patient and the degree of the disease. For example, for oral administration, a 
tablet, a pill, a solution, a suspension, an emulsion, a granule or a capsule may, for example, be mentioned as a 

45 preferred form. For parenteral administration, the medicine may be administered in the form of e.g. a topical agent, an 
injection, a transdermal agent, nasal drops, an inhalant or a suppository. In the case of an injection, it is preferred that 
the medicine is intravenously administered by itself or as mixed with a conventional fluid replacement such as glucose 
or amino acids, or as the case requires, it is intramuscularly, intradermal!^ subcutaneously or intra peritoneafly admin- 
istered by itself. Further, in the case of a suppository, it is preferred that the medicine is administered in rectum, 

50 [0050] The dose of the compound of the formula (I) of the present invention is optionally selected depending upon 
e.g. the dose regimen, the age, the sex or other conditions of the patient and the degree of disease, and usually the 
amount of the compound of the above formula (I) as an active ingredient is preferably from about 0.05 to about 50 mg 
per kg of the body weight per day, and the medicine may be administered once or several times a day. Further, it is 
preferred that the active ingredient is contained in an amount of from 1 to 1,000 mg in the administration unit form. 

55 

EXAMPLES 

[0051] Now, Examples (Preparation Examples and Test Examples) of the present invention will be described, how=„ 
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ever, the present invention is by no means restricted thereto. 
Preparation Example 1 

Preparation of N-(4-phenoxyphenyl)>2-chloro-5-nitroben2amide (Compound No. 27) 

[0052J Into 5 mL of a tetrahydrofuran solution comprising 420 mg of 4-phenoxyaniline and 250 mg of triethylamine. 
5 mL of a tetrahydrofuran solution comprising 500 mg of 2-chloro-5-nitrobehzoy1chloride was dropwise added under 
cooling with ice. After stirring for about 30 minutes, water was added thereto, and precipitated crystals were collected 
by filtration. The collected crystals were washed with water and then dried to obtain 730 mg of N-(4-phenoxyphenyl) - 
2-chloro-5-nitroben2amide (Compound No. 27) having a melting point of 128°C. 

Preparation Example 2 

Preparation of N-(4-(1-adamantyl)-2-methylphenyl)-2-bromo-5>nitrobenzamide (Compound No. 46) 

[0053] To 5 mL of a tetrahydrofuran solution comprising 300 mg of 4- (1-adamantyl) -2-methylaniline hydrochloride 
and 120 mg of triethylamine. 5 mL of a tetrahydrofuran solution comprising 290 mg of 2-bromo-5-nitrobenzoylchloride 
was dropwise added under cooling with ice. After stirring for about 30 minutes, water was added thereto, and the 
precipitated crystals were collected by filtration. The collected crystals were washed with water and then dried to obtain 
310 mg of N^4-(1-adamantyl)-2-methylphenyl)-2-bromo-5^itrobenzamide(Comrx)und No. 46) having a melting point 

of229°C. 

Preparation Example 3 

Preparation of N-(4-(1-adamantvl)-2-methvlphenyl)-2-chloro-5-nitrobenzenesulfonamide (Compound No. 48) 

[0054} To 5 mL of a tetrahydrofuran solution comprising 250 mg of 4-(1-adamantyl^2-methytaniline hydrochloride 
and 200 mg of triethylamine. 5 mL of a tetrahydrofuran solution comprising 230 mg of 2-chloro-5-nitrobenzenesulfo- 
nylchloride was dropwise added, followed by stirring at about 40°C for about 7 hours. After the mixture was left to stand 
for cooling . water was added thereto, extraction with chloroform, drying over salt cake and concentration under reduced 
pressure were carried out to obtain crude crystals. The crude crystals were recrystalized from ether to obtain 150 mg 
of N^4-(1-adaniantyl)-2^ethylphen^ (Compound No. 48) having a melting 

point of 238°C. 

Preparation Example 4 

Preparation of N-(4^3^loro-5-mfluoromethvl-2^ (Compound 
No. 106) 

[0055] To 5 mL of a tetrahydrofuran solution comprising 670 mg of 4-(3-chloro-5-triftuorometh^ 
ytanilme and 270 mg of triethylamine. 5 mL of a tetrahydrofuran solution comprising 490 mg of 2-cMorc-5-ratroben- 
zoytehloride was dropwise added, followed by stirring for about 30 minutes, and then water was added, and the pre- 
cipitated crystals were collected by filtration. The collected crystals were washed with water and then dried to obtain 
700 mg of N-(4-(3^loro-5-trifluoromemyt^ (Compound No. 

106) having a melting point of from 230 to 232°C. 

Preparation Example 5 

Preparation of N^2^1-adamantyloxv)-5-pyrioyiV2K^ro-5-^^ (Compound No. 123) 

[0056] To 5 mL of a tetrahydrofuran solution comprising 290 mg of 5-amino-2-(1-adamantyfoxy)rjyridine) and 150 
mg of triethylamine. 5 mL of a tetrahydrofuran solution comprising 260 mg of 2-chloro-5-nitrobenzoykiiloride was 
dropwise added, followed by stirring for about 30 minutes, and then water was added, and the precipitated crystals 
were collected by filtration. The collected crystals were washed with water and then dried to obtain 330 mg of N-(2-(1-ad- 
amantyloxy)-5-pyridyl)-2-chloro-5-nitrobenzamide (Compound No. 123) having a melting point of from 98 to lO^C. 
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Preparation Example 6 

Preparation of N- (4- (3^loro-54rifluorofnethyt-2-pyrid^ 
(Compound No. 127) 

[0057] To 5 mL of a tetrahydrofuran solution comprising 320 mg of 4-{3-chloro-5-trifluoromethyl-2-pyridyloxy)-3-<1 -pyr- 
rolyt)aniline and 110 mg of triethytamine. 5 mL of a tetrahydrofuran solution comprising 200 mg of 2-chloro-5-nitroben- 
zoylchloride was dropwise added, followed by stirring for about 30 minutes, and then water was added, and the pre- 
cipitated crystals were collected by filtration. The collected crystals were washed with water and then dried to obtain 
260 mg of N-(4-(3-chJoro-54rifluoromemyl-2-pyri (Compound 
No. 127) having a melting point of from 165 to 167°C. 

Preparation Example 7 

Preparation of N^4-(3-chloro-5-trifluoromemyl-2-py (Compound 
No. 135) 

[0058] To 5 mL of a tetrahydrofuran solution comprising 300 mg of 4-(3-chloro-5-trifluoromethyl-2-pyridylmethyloxy) 
aniline and 120 mg of triethylamine, 5 mL of a tetrahydrofuran solution comprising 220 mg of 2-chloro-5-nitroben- 
zoylchloride was dropwise added, followed by stirring for about 30 minutes, and then water was added thereto, and 
the precipitated crystals were collected by filtration. The collected crystals were washed with water and then dried to 
obtain 380 mg of N-(4-(3K^loro-5-trifluoromethy1-2-pyridylmeth^ (Compound 
No. 135) having a melting point of from 193 to 195°C. 

[0059] Compounds of the above formula (I) produced in Preparation Examples 1 to 7 and by methods in accordance 
with the above Preparation Methods 1 and 2 are shown in the following Tables 1 to 20. 
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Table 1 



Compound No. 


Structural Formula 


Physical Properties 


1 




ra.p. : 219°C 


2 




nup. : 220-226°C 


3 




m.p. : 211°C 


4 




m.p. : 173°C 


5 




m.p. : 186-188°C 


6 




m.p. : 160-161°C 


/ 




m.p. : iz/-iz!? \- 


8 


jo**** 0 - 


m.p. : 154-155°C 


9 




m.p. : 152-154°C 
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Table 2 



Compound No. 


Structural Formula 


Physical Propertiees 


10 




m.p. : 103-105°C 


11 






12 




m.p.: 174-176 C 


13 




m.p. : 141-143 C 


14 




m.p.: 170-172 C 






•U • £s • • J. v» J x \> l V— 


16 


V 


m.p.: 176-178°C 


17 




m.p.: 159-161°C 


18 




m.p.: 211. 5-214. 4°C 
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Table 3 



Compound No. 


Structural Formula 


Physical Properties 


19 




m.p. : 207 C 


20 




m.p. : 182°C 


21 




m.p. : 262°C 


22 




m.p. : 154°C 


2-3 




m.p. : 177°C 


24 




m.p. : 200°C 


25 




m.p*. /uu \- 


26 




m.p. : 206°C 


27 




m.p. : 128°C 
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Table 4 



Compound No. 


Structural Formula 


Physical Properties 


28 




m.p. : 154°C 


O Q 




m d • 162°C 

111- - . XVA 


30 




m.p. . ± j t> k+ 


31 




m.p.: Ijo c 


32 






33 


Us," 


m.p. : 168°C 


34 




m.p. : 184°C 


35 




m.p. : 232°C 


36 




m.p.: 198°C 
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Table 5 



Compound No. 


Structural Formula 


Physical Properties 


37 




m.p.: 110°C 


38 




m.p. : 154°C 


39 




m.p. : 146°C 


40 




m.p. : 103°C 


41 




m.p. ; 147°C 


42 




m.p. : 131°C 


43 




m.p. : 121°C 


44 




m.p. : 241°C 


45 




m.p. : 198°C 
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Table 6 



5 


Compound No. 


Structural Formula 


Physical Properties 


to 


46 




m.p. : 229°C 


/5 


47 




m.p. : 178°C 


20 


48 




m.p.: 238°C 


25 


49 




m.p. : 148°C 


30 


50 




m.p. : 83°C 


35 


51 




m.p.: 226°C 


40 


52 




m.p. : 115°C 


45 


53 




m.p.: 224°C 


50 


54 




m.p. : 128°C 



55 



19 
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Table 7 



Compound No. 


Structural Formula 


Physical Properties 


55 




m.p.: 200°C 


56 




m.p. : 131°C 


57 




m.p, : 233°C 


58 




m.p. : 256°C 


59 




m.p. : 174°C 


60 




m.p. ; 222°C 


61 




m.p. : 198°C 


62 




m.p. : 111°C 


63 




m.p. : 198°C 
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Table 8 



Compound No. 


Structural Formula 


Physical Properties 


64 




m.p. : 203 C 


65 




m.p. : 171°C 


66 




ra.p. : 195°C 


67 




m.p. : 187°C 


68 




m.p. : 65°C 


69 




m.p. ; 180-183°C 


70 




HI a \J . . O -7 V- 


71 




m.p.: 168-169°C 


72 




m.p. : 206-209°C 



21 
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Table 9 



5 


Compound No. 


Structural Formula 


Physical Properties 










10 


73 




m.p.: 181-183°C 


15 


74 




m.p. : 289-290°C 


20 


75 




m.p. : 96-100°C 


25 


76 




m.p. : 184-187°C 


30 


77 




m.p. : 176-178°C 


35 


78 




m.p. : 156-157°C 


40 


79 




m.p. : 176-180°C 


45 


80 




m.p. : 171°C 


50 


Q 1 






55 
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Table 10 



Compound No. 


Structural Formula 


Physical Properties 


82 




m.p.: 207-208°C 


83 




ra.p. : 203-206°C 


84 






85 




m.p. : 143°C 


86 




in. p. : 209-212°C 


87 




m.p. : 229-231°C 


88 




IB. p. : 221°C 


89 




m.p. : 168°C 


90 




m.p. : 224-226°C 



23 
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Table 11 



Compound No. 


Structural Formula 


Physical Properties 


91 




m.p.: 219-221°C 


92 




m.p.: 201-204°C 


93 




m.p.: 224-228°C 


94 




m.p. : 273-275°C 


95 




m.p.: 129-131°C 


96 




m.p.: 167-172°C 


97 




m.p.: 131-134°C 


98 




m.p.: 168-170°C 


99 




m.p.: 191-195°C 
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Table 12 



Compound No. 


Structural Formula 


Physical Properties 


100 




m.p.: 154-158°C 


101 




m.p. : 240-245°C 


102 




Oily matter 


103 


X 


Amorphous solid 


104 




Amorphous solid 


105 




m.p.: 296-298°C 


106 




m.p. : 230-232°C 


107 


COOMa 


m.p. : 226-229°C 


108 




m.p.: 233-236°C 



11 
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Table 13 



5 


Compound No. 


Structural Formula 


Physical Properties 










10 


109 




nup. : 190-193°C 


15 


110 




m.p. : 175-180°C 


20 


111 




m.p. : 178-180°C 


25 


112 




m.p. : 189-191°C 


30 


113 




m.p. : 222-225°C 










35 


114 




Amorphous solid 


40 


115 




Solid material 


45 


116 




m.p. : 239-244°C 


50 


117 




m.p,: 233-236°C 



55 
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Table 14 



Compound No. 


Structural Formula 


Physical Properties 


118 


Me 


m.p. : 221-223°C 


119 




m.p.: 179-181°C 


120 




m.p. : 24€-248°C 


121 




m.p.: 235-237°C 


122 




m.p.: 194-198°C 


123 




m.p. : 98-105°C 


124 




Amorphous solid 


125 


NHCOM6 


m.p. : 203-205°C 


126 




m.p.: 194-197°C 



27 
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Table 15 



Compound No. 


Structural Formula 


Physical Properties 


127 


°*v -> 0 


m.p. : 165-167°C 


128 




m.p.: 208-213°C 


129 




m.p. : 273-276°C 


130 




m.p. : 235-237°C 


131 




m.p. : 194-198°C 


132 




m.p. : 215-218°C 


133 


r 


ra.p. : 212-216°C 


134 




Amorphous solid 


135 




m.p. : 193-195°C 
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Table 16 



5 


Compound No. 


Structural Formula 


Physical Properties 


10 


136 




m.p. : 178-181°C 


15 


137 




m.p. : 252-258°C 


20 


138 




ra.p. : 146-150°C 


25 


139 




m.p. : 225-229°C 


30 


140 




m.p. : 242-244°C 


35 


141 




m.p.: 217-221°C 


40 


142 ! 




m.p. : 140-147°C 


45 


143 




m.p. ; 221-227°C 


50 


144 




m.p. : 116°C 



55 



29 
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Table 17 



Compound No. 


Structural Formula 


Physical Properties 


145 




m.p. : 165-172°C 


146 






o 


m.p.: 235-237°C 


147 




Amorphous solid 


148 




m.p.: 189-192°C 


149 






150 




r 




151 






152 












153 








i 
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Table 18 



5 


Compound No. 


Structural Formula 


Physical Properties 


10 


154 






IS 


155 






20 


156 






25 


157 






30 


158 


COOMb 




35 


159 


coot* 




40 


160 






45 


161 






50 


162 







55 
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Table 19 



Compound No. 


Structural Formula 


Physical Properties 


163 


JyOlA 




164 






165 






166 




- 


167 






168 






169 






170 






171 
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Table 20 



Compound No. 


Structural Formula 


Physical Properties 


172 






173 






174 


„ o 




175 






176 






177 






178 






179 







TEST EXAMPLE (TEST FOR EVALUATION OF CYTOKINE PRODUCTION INHIBITORY EFFECT) 



[0060] Murine spleen cells were treated with anti-mouse CD3 antibody and IL-2 to induce cytokine production. The 
test compounds were added to the cytokine production system to evaluate their inhibitory effect. Namely, anti-mouse^ 
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CD3 antibody adjusted to from 10 to 20 ng/mt with borate buffered physiological saline (pH 8.5) was pipetted into a 
96-wefl cell culture plate in an amount of 50 ul/well and left to stand at 4°C for 18 hours. The unreacted solution was 
removed, washing with Hank's buffer solution was carried out once, and IL-2 adjusted to 10 ng/ml with a RPMI liquid 
containing 10% fetal bovine serum (FCS) was pipetted in an amount of 50 jit/weA. For the negative control group, a 

5 solution alone without anti-CD3 antibody nor IL-2 was applied. Then, the diluted solution of each of the test compounds 
(concentration: 100 ppm unless otherwise specified) was pipetted in an amount of 50 ftl/wefl/ and a cell suspension of 
1 x 10 7 cells/ml, prepared from spleen of Balb/c mice (female, 7 to 10 week old) was pipetted thereinto in an amount 
of 100 ill/well. After cultivation in an incubator (37°C, 5% carbon dioxide gas) for from 40 to 48 hours, the culture 
supernatant was recovered to measure the cytokine production amount by ELISA method. 

w [0061 J With respect to interleukin 5 (IL-5) as a typical Th2 type cytokine and interferon y (IFN-y) as a typical Th1 type 
cytokine, measurements were carried out by the following methods, respectively. Namely, quantitative determination 
of IL-5 was carried out by the following ELISA method. First, rat anti-mouse IL-5 antibody (Endogen Code No. MM- 
550C) as a primary antibody was diluted with carbonate buffer solution (pH 9.5) to 1 ng/ml, and spread in a 96 well 
plate (IWAKI, Code No. 3860-096) in an amount of 50 nl/wefl for coating at 4°C overnight (16 to 24 hours). Then, the 

*5 plate was subjected to blocking at 37°C for 2 hours by phosphate buffered physiological saline containing 10% FCS 
(pH 7.2) (blocking buffer solution) (250 nlAvell). The plate was washed with PBS (washing buffer) containing 0.05% 
Tween 20 (Nacalai Tesque, Code No. 281-51) four times, and a diluted liquid of the culture supernatant was spread in 
an amount of 50 uJ/well, followed by incubation at room temperature for 1 hour. For preparation of a standard line, 
recombinant mouse IL-5 (R&D systems. Code No. 405-ML) was employed. The plate was washed with a washing 

20 buffer four times, and biotin-labeled rat anti-mouse IL-5 antibody (Pharmingen, Code No. 18062D) as a secondary 
antibody diluted to 0.5 u^/ml with a blocking buffer containing 0.05% Tween 20 was added thereto (50 nl/wetl), followed 
by incubation at room temperature for 1 hour. The plate was washed with a washing buffer four times, strept avidin- 
labeled peroxidase (Prozyme, Code No. CJ30H001) diluted 800 times with a blocking buffer containing 0.05% Tween 
20 was added thereto (50 ul/welt), followed by reaction at room temperature for 15 minutes. The plate was washed 

25 with a washing buffer four times, and a TNB substrate solution (SIGMA, Code No. T-8665) was added thereto in an 
amount of 100 ul/well for color developing for from 10 to 20 minutes. A 1M sulfuric acid solution was added thereto in 
an amount of 100 jil/weil to terminate the reaction, and absorption (wavelength 450 nm) was measured by means of 
micro plate reader (SPECTRA max, Wako Pure Chemicals Industries, Ltd.). Quantitative determination of IFN-y was 
carried out in the same manner as the measurement of IL-5. employing rat anti-mouse IFN-Y antibody (Pharmingen, 

30 Code No. 18181D) and biotin labeled rat anti-mouse IFN-y antibody (Pharmingen, Code NO. 181120). as a primary 
antibody and a secondary antibody, respectively. For preparation of a standard line, recombinant mouse IFN-y(GEN- 
ZYME, Code No. 3485) was employed. The experiment was carried out in duplicate, and the average of the cytokine 
production amount was obtained. From the average value, the inhibitory ratio (%) was obtained from the following 
formula, and the results are shown in Tables 21 to 24. With respect to the inhibitory ratio in a case where the concen- 
ts tration of the test compound was not 100 ppm, the concentration of the test compound is shown in ( ) after each 
inhibitory ratio. 

Inhibitory ratio (%) ={1-(T-N)/(P-N)} x 100 

40 

T: average value of the test compound group, N: average value of the negative control group, and P: average 
value of the positive control group. 



Table 21 



No. 


IL-5 production 
inhibitory ratio (%) 


IFN-y production 
inhibitory ratio (%) 


No. 


IL-5 production 
inhibitory ratio (%) 


IFN-y production 
inhibitory ratio (%) 


1 


96 


90 


5 


76 


83 


2 


74 (2 ppm) 


84(2 ppm) 


6 


100 


100 


3 


79 


92 


7 


100 


100 


4 


47 


76 


8 


58 (10 ppm) 


67 (10 ppm) 



55 
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Table 22 



5 


No. 


IL-5 production 
inhibitory ratio (%) 


IFN-y production 
inhibitory ratio (%) 


No. 


IL-5 production 
inhibitory ratio (%) 


IFN-y production 
inhibitory ratio {%) 




9 


96 


100 


32 


99 


98 




10 


100 


100 


33 


100 


100 




11 


37 




34 


88 


97 


10 


12 


33 




35 


100 


100 




13 


36 




36 


81 


85 




14 


46 




37 


97 


100 


15 


15 


99 


100 


38 


86 


93 


16 


100 




39 


97 


100 




17 


100 


100 


40 


100 


100 




18 


100 


100 


41 


99 


100 


20 


19 


96 


88 


42 


56 


81 




20 


100 


100 


43 


98 


98 




21 


96 


89 


44 


93 


100 


25 


22 


100 


100 


45 


99 


99 




23 


100 


100 


46 


100 


98 




24 


100 




47 


89 


95 




25 


89 


93 


48 


100 


100 


30 


26 


82 


30 


49 


100 


100 




27 


96 


99 


50 


95 


98 




28 


100 


100 


51 


99 


100 


35 


29 


98 


100 


52 


75 


96 




30 


100 


100 


53 


94 


93 




31 


62 


63 


54 


62 


78 


AO 


Table 23 




No. 


IL-5 production 
inhibitory ratio (%) 


IFN-y production 
inhibitory ratio (%) 


No. 


IL-5 production 
inhibitory ratio (%) 


IFN-y production 
inhibitory ratio (%) 


45 


55 


96 


100 


77 


74 


50 


56 


100 


100 


78 


78 


91 




57 


90 


98 


79 


62 


90 




58 


97. 


96 


80 


100 


too 


50 


59 


100 


100 


82 


90 


99 




60 


96 


93 


83 


90 


76 




61 


79 


89 


85 


91 


86 


55 


62 


100 


100 


86 


87 


29 




63 


100 


100 


87 


100 


100 




64 


98 


99 


88 


72 


17 
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Table 23 (continued) 



No. 


lt-5 production 
inniDiiory ratio (%/ 


IFN-y production 
inniDUory ratio \%; 


No. 


IL-5 production 
inhibitory ratio (%) 


IFN-y production 
inhibitory ratio (%) 


DO 


inn 

lUu 


1UU 


Oft 

oy 


87 


99 


DO 




91 


90 


100 


100 


C7 
Of 


Oft 

yy 


100 


91 


53 


1 


CO 

DO 


fti 
92 


99 


92 


99 


100 


69 


100 


100 


93 


100 


100 


70 


98 


99 


94 


85 


53 


71 


89 




95 


100 


100 


72 


51 




96 


100 


100 


73 


64 


28 


97 


77 


84 


74 


43 


10 


98 


96 


99 


75 


100 


100 


99 


100 


89 


76 


96 


96 


100 


92 


93 


Table 24 


No. 


IL-5 production 
inhibitory ratio (%) 


IFN-y production 
inhibitory ratio (%) 


No. 


IL-5 production 
inhibitory ratio (%) 


IFN-y production 
inhibitory ratio (%) 


101 


100 


100 


125 


100 


100 


102 


100 


100 


126 


100 


100 


103 


100 


100 


127 


100 


100 


104 


100 


100 


128 . 96 


93 


105 


55 


25 


129 


86 


67 


106 


83 


96 


130 


100 


99 


107 


99 


97 


131 


100 


100 


108 


100 


100 


132 


99 


100 


109 


100 


95 


133 


99 


100 


110 


99 


100 


134 


97 


98 


111 


99 


99 


135 


62 


33 


112 


100 


100 


136 


98 


100 


113 


96 


97 


137 


98 


98 


114 


100 


100 


138 


99 


100 


115 


100 


100 


139 


89 


50 


116 


100 


99 


140 


100 


100 


117 


100 


100 


141 


100 


100 


118 


78 


47 


142 


95 


99 


119 


100 


99 


143 


97 


100 


120 


84 


35 


144 


99 


100 


121 


97 


100 


145 


100 


100 
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Table 24 (continued) 



No. 


IL-5 production 
inhibitory ratio (%) 


IFN-y production 
inhibitory ratio (%) 


No. 


IL-5 production 
inhibitory ratio (%) 


IFN-y production 
inhibitory ratio (%) 


122 


100 


100 


146 


62 


43 


123 


100 


100 


147 


99 


100 


124 


100 


100 


148 


94 


81 



INDUSTRIAL APPLICABILITY 



[0062] The present invention provides cytokine production inhibitors useful as preventive or therapeutic medicines 
for diseases accompanied by hyperactivated immune functions. 



Claims 

1. A cytokine production inhibitor containing as an active ingredient an aniline derivative of the formula (I) or a salt 
thereof: 




[wherein A is CO or S0 2 ; Cy is an aryl group or a heterocyclic group; each of R 1 and R 2 which are independent 
of each other, is a halogen atom, a cyano group, a nitro group, an alkyl group which may be substituted, an alkenyl 
group which may be substituted, an alkynyl group which may be substituted, a cyctoalky! group which may be 
substituted, a cycloalkenyt group which may be substituted, an aryl group which may be substituted, a heterocyclic 
group which may be substituted, an amino group which may be substituted or a -B-Q group (wherein B is O, CO, 
COO, OCO. S, SO or S0 2 ; and Q is a hydrogen atom, an alkyl group which may be substituted, an alkenyt group 
which may be substituted, an alkynyl group which may be substituted, a cyctoalky! group which may be substituted, 
a cycloalkenyl group which may be substituted, an aryl group which may be substituted, a heterocyclic group which 
may be substituted or an amino group which may be substituted); R 3 is a -M 1 -M 2 -R 5 group (wherein each of M 1 
and M 2 which are independent of each other, is O, S. a NR 6 group (wherein R 6 is a hydrogen atom or an alkyl 
group which may be substituted), a single bond, a C,_ 2 alkylene chain, CO f SO or S0 2 , or M 1 and M 2 together 
may form -N=N-; and R 5 is a cyctoalky! group which may be substituted, an aryl group which may be substituted 
or a heterocyclic group which may be substituted}; R 4 is a hydrogen atom or an alkyl group which may be substi- 
tuted; x is an integer of from O to 5; y is an integer of from O to 4; and z is an integer of from 0 to 1 ; provided that 
( 1 ) a case where Cy is a phenyl group, and the substituent at the 4-position of the phenyl group is a pyrazole group 
which may be substituted or a triazole group which may be substituted, and (2) a case where Cy is a phenyl group, 
the substituent at the 2-position of the phenyl group is an alkyl group, and the substituent at the 5-position is a 
-NHCO-(CH 2 )q-R group (wherein q is an integer of from 1 to 4, and R is an aryl group or a cycloalkyl group) are 
excluded]. 

2. The cytokine production inhibitor according to Claim 1 , wherein Cy is a phenyl group or a six-membered monocyclic 
heterocyclic group. 

3. The cytokine production inhibitor according to Claim 1 , wherein the cytokine is Tht type cytokine. 

4. The cytokine production inhibitor according to Claim 1 , wherein the cytokine is interferon y. 



5. The cytokine production inhibitor according to Claim 1, wherein the cytokine is Th2 type cytokine. 



EP 1 344 525 A1 

6. The cytokine production inhibitor according to Claim 1 . wherein the cytokine is interieukin 5. 

7. A preventive or therapeutic medicine for diseases accompanied by hyperactivated immune functions, which con- 
tains the compound or a salt thereof as defined in Claim 1 as an active ingredient. 

8. The preventive or therapeutic medicine according to Claim 7. wherein the disease accompanied by hyperactivated 
.mmune functions. ,s at least one al.e,gic disease selected from urticaria, food afiergy. anaphylactic sJL hype. 
eos.noph.l,c syndrome, asthma, allergic rhinitis, allergic conjunctivitis and atopic dermatitis. ' 

9. The preventive or therapeutic medicine according to Claim 7. wherein the disease accompanied by hyperactivated 
immune functions is a systemic autoimmune disease. 

1 0. The preventive or therapeutic medicine according to Claim 9. wherein the disease accompanied by hyperactivated 
J™™" 6 ^f°~ ,S K at ,ea f one "Ban specific autoimmune disease selected from chronic rheumatoid arthritis 
type I d.abetes. Hashimoto's thyroiditis, myasthenia gravis and multiple sclerosis. 

1 1 . An aniline derivative of the formula (I') or a salt thereof: 

Hal 

0 2 N 

(wherein A is CO or S0 2 ; each of Ri and R* which are independent of each other, is a halogen atom, a cyano 
n ' ,TO «J™f - an a,k * Sroup which may be substituted, an alkenyl group which may be substituted, an 
alkynyl group which may be substituted, a cydoalkyl group which may be substituted, a cycloalkenyl group which 

Sorl^ " 3 Z! ^ **** ^ ta SUbsWuted ' a «~P whicrfmay be subsZeta^ 

amino group which may be substituted or a -B-Q group (wherein B is O. CO. COO. OCO S SO or SO,- Q is a 

n V rl7ZT m ' a l a,k ^- roUP , WhiCh 66 Substttuted - an 9™P which may be substituted, an alkynyl 

may ^ SU ^ ted ' a ^ncyl group which n^ be substftuted.acyck^^^^ 
™l e J, an 3 ?l 9 T PWhiCh ™ V ** SUbStihrted - a "e««ocycBc group which may be substituted or an amino 
SSS?r? r SU S S ^ ed): ^ ' S 3 hydr °9 en atom or an alkyl groop which may be substituted; y is an integer 
? cT* ,S 3 ^ '* 3 9f0Up W 3 ^'"bered monocyclic heterocyclic groupT M 

^ NR *™ (^ereinRe is a hydrogen atom or an alkyl group which may be substituted). -OCH 7 -. 

^ • ^^O-. - SCiV. -SCH2CH2-. -CHjS-. -CH 2 CH 2 S- or a single bond; R* is a pyridtf 
° UP ^.f. may substi,uted " an adamantyl group which may be substituted; x' is an integer of from 0 to 3 

r JTl « 3 ^! WhefB A fe °°- an ° R5 " iS an '"k^" 1 * W substituted with a (CR a R a )d-NCR b R c group 
(wherein R* « a hydrogen atom or an alkyl group; R* is a hydrogen atom, an alky, group or anacyl group Rc £ 
a hydrogen atom or an alkyl group, and d is an integer of from 0 to 3 is excluded) acy. group, is 

12. The aniline derivative or a salt thereof according to Claim 11. wherein A is CO. 

ma'y SSJ22f* " ' ^ * ^ " h ~ h A fe CO - a » d ^ * a pyridy. group which 

U " 2h d ^r IiVe T 3 ^ fter ^ aooortin 9 to Oaim 1 1 . wherein A is CO. and is a pyridy. group substituted 
with a hatoalkyl group (provided that the pyridy. group may be substituted with at least one substituent selected 

lTstSlZ^S Stin9 * 3 h3,09en at0m ' 3 hydroXy1 SrOUP - a «"««"*> a substitutable alky, group, a 
or™ atl^ 8 " UPL 3 SUbSUtUtable ■"»* a substitutable aikylL 

sbtutable alkynylmio group, a substitutable cyctoalky. group, a substitutable cycloalkenyl ^ substitutSte 
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cycloalkoxy group, a substitutable cycloalkylthio group, a substitutable cycloalkenyloxy group, a substitutable cy- 
cloalkenylthio group, a substitutable alkoxycarbonyl group, a substitutable alkytcarbonyl group, a substitutable 
alkylcarbonyloxy group, a substitutable alkenyloxycarbonyl group, a substitutable alkenylcarbonyl group, a sub- 
stitutable alkenylcarbonyloxy group, a substitutable aikynyloxycarbonyl group, a substitutable alkynytcarbony! 
group, a substitutable alkynylcarbonyloxy group, a substitutable cycloalkoxycarbonyf group, a substitutable cy- 
doaJkylcarbonyl group, a substitutable cycloalkylcarbonyloxy group, a substitutable cydoalkenyloxycarbonyi 
group, a substitutable cycloalkenylcarbonyl group, a substitutable cydoalkenylcarbonyloxy group, a substitutable 
aryl group, a substitutable aryloxy group, a substitutable arylthio group, a substitutable aryfoxycarbonyl group, a 
substitutable arytcarbonyl group, a substitutable arylcarbonyloxy group, a substitutable heterocyclic group, a sub- 
stitutable heterocydyloxy group, a substitutable heterocycfylthio group, a substitutable heterocydytoxycarbonyl 
group, a substitutable heterocydylcarbony! group, a substitutable heterocyclylcarbonytoxy group, a substitutaWe 
amino group, a cyano group, a nitro group, a carboxyl group, a substitutable aminocarbonyl group, a substitutable 
alkylsulfonyl group, a substitutable alkenylsulfonyl group, a substitutable alkynytsulfonyl group, a substitutable 
cycloalkylsulfonyl group, a substitutable cycloalkenylsulfonyl group, a substitutable arylsulfonyl group, a substitut- 
able heterocyclylsulfonyl group and a substitutable aminosulfonyl group). 

1 5. The aniline derivative or a salt thereof according to Claim 11 . wherein A is CO. and R** is a 3-chloro^5-trifluorome- 
thyt-2-pyridyf group. 

16. The aniline derivative or a salt thereof according to Claim 11. wherein A is CO. and R 5 " is an adamantyt group 
which may be substituted. 

17. The aniline derivative or a salt thereof according to Claim 11, wherein A is CO; Hal is a fluorine atom, a bromine 
atom or an iodine atom; and R 5 " is an adamantyl group which may be substituted. 

18. The aniline derivative or a salt thereof according to Claim 11, wherein A is SO;,. 

19. A method for producing the aniline derivative of the above formula (0 or a salt thereof as defined in Claim 11. 
which comprises reacting a compound of the formula (II): 



Hal 




[wherein A, R 1 , Hal and x' are as deftne6 in Claim 1 1 , and L is a leaving group], with a compound of the formula (III): 




[wherein Cy\ R 2 . R 4 . R5\ M and y are as defined in Claim 11J. 
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